ligands on cells. The references state that PSGL-1 inhibitors can function to reduce leukocyte 
adherence, which in turn can reduce inflammation and inflammatory conditions. However, there 
is no disclosure in either reference that PSGL-1, or chimeric constructs comprising PSGL-1, can 
be used in conjunction with a surgical procedure to treat atherosclerosis or restenosis, as claimed 
in present claims 51, 52, 59, 73 and 74. Moreover, neither reference discloses that PSGL-1, or 
chimeric versions thereof, can be used for decreasing the formation or growth of lesions or 

plaques in the vessels of mammals. 

AppUcants reiterate and emphasize that neither restenosis nor atherosclerosis is an 
inflammatory condition such as the conditions addressed in the cited references. See pages 1, 2 
and 5 of the present specification which describe the differences between atherosclerosis and 
events such as ischemia and reperfusion injuries. Also enclosed with this Amendment are 
extracted pages from Robbins, Pathologic Basis of Disease, pages 10 and 473 (1994). As shown 
in the Robbins citation, ischemia is caused by a lack of oxygen to tissues or organs, often due to 
a lack of blood flow to the tissues or organs. A reperfusion injury results fi-om a restoration of the 
blood flow, and a resultant increase in toxic oxygen species in the organ or tissue. In contrast, 
atherosclerosis is a form of arteriosclerosis characterized by intimal thickening and lipid 
deposition, resulting in a thickening and loss of elasticity of the arterial walls. 

The Tedder et al. reference relates to chimeric peptides or polypeptides that combine the 
ligand binding features of the domains of two different selectin molecules. The chimeric 
molecules of Tedder et al. are used to mediate leukocyte adhesion and fimction in the circulation 
system, and are thereby described as being usefiil as anti-inflammatory compounds. There is no 
disclosure in Tedder et al. that these chimeric molecules can be used to treat atherosclerosis or 
restenosis, or that these molecules can be used to reduce lesions or plaque. 

Although the Examiner has grouped atherosclerosis and ischemia together as both 
involving a "platelet-leukocyte interaction", the prior art makes no such connection. See, for 
instance, pages 1 and 2 of the present specification which point out that atherosclerotic lesions 
are formed as a result of the binding of monocytes and T-lymphocytes to the surfaces of 
endothelial cells in the lumen of the artery wall. The monocytes become macrophages, 
accumulate lipids, and become foam cells. It is these cells, together with T-lymphocytes, that 
form lesions and fibrous plaques. This is distinct from the platelet-leukocyte interactions present 
in ischemia and reperfusion injuries. 
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The Examiner has cited the Coller et al. reference in an attempt to overcome the 
deficiencies of the Cummings et al. and Tedder et al. references. In particular, the Examiner 
states that Coller et al. teach the use of thrombolytic agents to prevent platelet aggregation and 
thrombosis which might otherwise occur as a result of angioplasty procedures. However, the 
present invention is directed to the prevention of atherosclerotic lesion formation in mammals, 
not the formation of a thrombosis. The prevention of thrombosis formation and the prevent of 
arterial plaque formation are two entirely different and unrelated clinical events as shown by the 
Robbins reference relied upon above. Accordingly, any combination of Coller et al. with the 
other references would still fail to teach or suggest the invention defined by the present claims. 

In view of the foregoing facts and reasons, the present application is now believed to 
overcome the remaining rejections, and to be in proper condition for allowance. Entry of the 
foregoing amendment is deemed appropriate at this time since it only serves to correct 
typographical errors in two of the pending claims. Accordingly, reconsideration and withdrawal 
of the rejections, and favorable action on this application, is solicited. The Examiner is invited to 
contact the undersigned at the telephone number listed below to discuss any matter pertaining to 
this application. 

Respectfully submitted, 

4 

b v I ) Jt^ % '^ 0^ 
William G. Gosz / 
Reg. No. 27,787 
Ropes & Gray 
One International Place 
Boston, MA 

Attomeys for Applicant(s) 
Tel.No. (617) 951-7000 



Date: 
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MARKED-UP CLAIMS 

73. (Three Times Amended) A method for treating [restinosis] restenosis in a mammal to which 
a vessel-corrective technique is administered comprising: 

performing a vessel-corrective technique selected form the group consisting of 
angioplasty, stenting procedure, atherectomy, and bypass surgery on a mammal; and 

administering to said mammal, prior to, in conjunction with or after said vessel-corrective 
technique, an effective amount of a soluble chimeric construct comprising P-selectin 
glycoprotein ligand-1 or a fragment thereof, and another molecule, said chimeric construct being 
capable of inhibiting the interaction between P-selectin and a ligand of P-selectin, such that the 
[restinosis] restenosis occurring after said vessel-corrective technique is thereby treated. 

74. (Three Times Amended) A method for treating [restinosis] restenosis in a mammal, 
comprising: 

providing a soluble chuneric construct comprising P-selectin glycoprotein ligand-1 or a 
fragment thereof and another molecule, said chimeric construct being capable of inhibiting the 
interaction between P-selectin and a ligand of P-selectin; and 

administering to a mammal an effective amount of said chimeric construct such that said 
P-selectin-ligand interaction is inhibited, wherein said chimeric construct is administered prior 
to, in conjunction with, or after a vessel-corrective technique. 
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injuries that piearce the walls of artery and vein and 
produce an artificial communication, or from in- 
flammatory necrosis of adjacent vess Is. The c n- 
nection between artery and vein may consist of a 
wcU-formed vessel, a vascular channel formed by 
the canalization of a thrombus, or an aneurysm^ 
sac. Such lesions are rare and usually small. Never- 
theless, they are often of clinical significance be- 
cause they short-circuit blood from flie arterial to 
the venous side> causing the heart to pump addi- 
tional volume, Tliis can induce cardiac Mure 
(high-output fcilure)- Moreover, they can rupture 
and cause hemorrhage, especially in the brain. In 
contrast, intentionally created AV fistulas are used 
to provide vascular access for chronic hemodialysis. 



ATHEROSCLEROSIS AND 

OTHER FORMS 

OF ARTERIOSCLEROSIS 

Arteriosclerosis literally means '^hardening of the 
arteries"; more accurately, however, it refers to a 
group of disorders that have in common thickening 
and loss of elasticity of arterial walls. Three dis- 
tinctive morphologic variants are included within 
the term arteriosclerosis; atherosclerosis, character- 
ized by intimal tihickening and lipid deposition; 
MoTickeber^s medial cdoijic sclerosis, character- 
ized by c^dcification of the media of muscular ar- 
teries; and arteriolosclerosis, marked by prolifera- 
tive or hyaliae thickening of the walls of small 
arteries and arterioles. Because atherosclerosis is 
by far the most common and important form of 
arteriosclerosis, it is discussed first and in detail. 



ATH EROSCLEROSIS 

Atherosclerosis overwhelmingly accounts for more 
death and serious morbidity in the Western world 
than any other disorder Global in distribution, it 
has reached epidemic proportions in economically 
developed societies. Aldiough any artery may be 
affected, the aorta and the coronary and cerebral 
systems are the prime targets, and so myocardial 
infaretion, cerebral infarction, and aortic aneurysms 
are the major consequences of this disease. Ather- 
osclerosis also takes a toll through other conse- 
quences of acutely or chronically diminished arte- 
rial perfiision, such as gangrene of the Ugs, 
mesenteric occlusion, sudden cardiac death, chronic 
ischemic heart disease, and ischemic encephahpa- 
thy. Despite a reduction in mortality from myocar- 
dial inferction and other forms of ischemic heart 
disease, nearly 50% of all deaths in the United 
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States continue to be attributed to atherosclerosis- 
related diseases. Although not usually clinit^y ev- 
ident until middle ge or later, when the arterial 
lesions precipitate organ injury (Kg. 11-4), aAer- 
osderosis is a slowly progressive disease that 
begins in childhood.^ 

DEFINITION. Atherosclerosis is a disease primarily 
of the elastic arteries (e,g., aorta, carotid, and iliac 
arteries) and large and medium-sized muscular ar- 
teries (e.g., coronary and popliteal arteries). The 
basic lesion— the atheroma, or fihrofytty plaque— 
consists of a raised focal plaque within the intima, 
haoing a core of lipid (matnhj cholesfterol and cho- 
lesterol esters) and a covering fibrous cap. Athero- 
mas are sparsely distributed at first, but as the 
disease advances, they become more and more nu- 
merous, sometimes covering the entire circumfer- 
ence of severely affected arteries. As the plaques 
increase in size, they progressively encroach on 
the lumen of the artery as well as on the subjacent 
media. Consequently, in small arteries, atheromas 
are occtuswe^ compromising blood flow to distal 
organs and causing ischemic injury, but in large 
arteries they are destruetioe, weakening the affected 
vessel wall, causing aneurysms or rupture^ tyr favor- 
ing thrombosis. Moreover, extensioe affieromas are 
friable^ often yielding emboli of their gnmous con' 
tents into tiie distal circulation (atheroemboli), most 
commonly noted in the kidneys, 

EPIDEMIOLOGY AND RISK FACTORS. The variable 
occurrence and severity of atherosclerosis among 
individuals and groups may provide important 
clues to its pathogenesis. Epidemiolo^c data are 
expressed largely in terms of the incidence of or 
the number of deaths caused by ischemic heart dis- 
ease (IHD) (see Chapter 12). 

Deaths &om cardiovascular disease in the 
United States rose from 14% of all deaths in 1937 
to 54% in 1968, almost all cases being related to 
atherosclerosis. Happily, they appeared to plateau 
in the late 1960s, and by 1975, for the first time, 
the rate showed a statistically significant decline, 
which has been maintained since. The downward 
trend is believed to be mediated largely by a re- 
duction in atherosclerosis influenced by changes in 
diet and lifestyle, better control of hypertension, 
and improved therapy for myocardial infarction 
and other complications of IHD. 

Nevertheless, the death rate related to athero- 
sclerosis in the United States is still among the 
highest in the world, lower than for Finland and 
Scotland, but above that of other well-developed, 
affluent countries, such as Canada, France, and the 
other Scandinavian countries. The rates are re- 
markably low in Asia, Africa, and South and Cen- 
tral America. For example, death rates from IHD 
in Japan are one-sixth of those in the United States. 
Japanese who migrate to the United States, how- 
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membranes and other cell constituents. Such firee 
radic^ are present at very low leveU in myocar- 
dium during ischemia, but there is an increase in 
free radical production an restoratitm of bhod 
flow, Eeperfusion results in a paradoidc effect: an 
increase in damage called teperfission rr\jury. This 
injury can be reduced by antioxidants in some 
models of ischemia. Although reactive oxygen spe- 
cies in posdschemic tissue can be derived from 
incomplete reduction of oxygen by mitochondria 
and production of superoxide ion by xanthine oxi- 
dase (from vascular endothebum), it is thought tl^ 




Ischemia during reperfusion,^ It must be empha* 
sized that if reperfiision does not occur, lethd is- 
chemic cell injury still eventually ensues, but toxic 
oxygen spedes are probably not involved under 
these conditions. 

4« lApid hreakdown products. Hiese include 
unesterified free fetty acids, acyl carnitine, and ly- 
SOphosphoHpids, cat^lic products that are known 
to accumulate in ischemic cells as a result of 
phospholipid degradation. They have a detergent 
effect on membranes. They also cither insert into 
die lipid bilayer of the membrane or exchange 
with membrane phospholipids, potentially causing 



changes in penneability and electrophysiologic al- 
terations. 

5. Loss of intracellular amino adds. Addition 
of certain amino acids, principally glycine and 
alanine^ protects hypoxic cells from irreversible 
membrane damage in aitro^ suggesting that loss of 
such amino acids — which occur? in hypoxia — 
predisposes to membrane structural injury-*^ The 
mechanisms of protection by glycine are, however, 
unclear. 

Whatever the mechanism($) of membrane in- 
jury, the resultant loss of membrane integrity 
causes further influx of calcium from the extracel- 
lular space. When, in addition, the ischemic tissu 
is reperfiised to some extent, as may occur in vivo, 
^e scene is set for ma$sive influx of calcium, Cal* 
ciuni is taken up avidly by mitochondria after 
reoxygenatlon and permanently poisons th m, in- 
hibits cellular enzymes, denatures proteins, and 
causes the cytologic alterations characteristic of 
coagulative necrosis. 

It is evident that the molecular events that 
determine irreversible cell damage are complex. 
Indeed, it is likely that several mechanisms, acting 
I at more than one locus, underlie cell death. For 
\ nou) it must suffice to say that hypoxia af^;ts oxi- 



